Nitrite generates an oxidant stress and increases nitric oxide in EA.hy926 endothelial cells.
Nitrite is a breakdown product of nitric oxide that in turn is oxidized to nitrate in cells. In this work, we investigated whether reactive oxidant species mightbe generated during nitrite metabolism in cultured EA.hy926 endothelial cells. Nitrite was taken up by the cells in a time- and concentration-dependent manner and oxidized to nitrate, which accumulated in cells to concentrations almost 10-fold those of nitrite. Conversion of low millimolar concentrations of nitrite to nitrate was associated with increased oxidant stress in the cells. This manifested as increased oxidation of dihydrofluorescein in tandem with depletion of both GSH and ascorbate. Further, loading cells with ascorbate or treatment with desferrioxamine prevented nitrite-induced dihydrofluorescein oxidation. Nitrite within cells also increased the fluorescence of 4-amino-5-methylamino-2',7'-difluorofluorescein and inhibited the activity of cellular glyceraldehyde 3-phosphate dehydrogenase, which are markers of intracellular nitrosation reactions. Intracellular ascorbate partially prevented both of these effects of nitrite. Although ascorbate can reduce nitrite to nitric oxide at low pH, in endothelial cells loaded with ascorbate, its predominant effect at high nitrite concentrations is to prevent potentially damaging nitrosation reactions.